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HEAT EXCHANGER, WATER CEHILLER

FUHCTICN:
JFPROVIDES COOLING FOR TOOD MAMAGEMENT (POTARLE} WATER.

i

FAILORE MODE:
EXTERNAL LEAKAGE, WCL

CAUSE(S)
MECHANICAL SHOCK, VIBRATION, CCRROSION

EFFECT(5) ON:
{A) SUBSYSTEM (B)INTERPACES (C)MISSION (D) CREW/VEHICLE

{Ad} LOS3 OF REUMINDANCY = LOSS OF OQNE WATER COOLMANT LOOF.
{B) LSSE oF COQLIMG oF AFFECTED WATER COOdLANT LOOP.

+{C)y POGSSIBLE EARLY MISEION TERMINATION FOR LOSS QF QHNE WATER COCIANT
LogP?.

(D} POTENTIAL LASS OF CREW/VEHICLE UPAN SUBSEQUENT LOSS OF REDUNTAKT
WATER COOLANT LOOP.

DISPOSITION & RATIGHALE:
(A)DESIGN (B}TEST (C)INSPECTION (D]}PAILORE HISTORY ([E)OPERATIONAL USE -

(A) DESIGN
HEAT EXCHANGER IS A CRIS EBRAIED/WELDED PLATE-FIN ASSEMBLY. THE HEAT
TEANSFER FLUID IS5 A HIGH PURITY/LOW CXVYSEN CONTENT WATER AHD THE sSYS5TEM
CONTAINS A 14/2% MICRON FILTER. SYSTEM COMPONENTS AMD SEALS ARE SELZIZT
10 BE COMPATIREE WITH WATER AND ALCOHGL., THE FIN SEQMETRY IS5 Q.020
INCHES IN HEIGHT AND 0.002 INCHES THICK WITH 12 FINS FER INCH.

(B} TEST
ACCEPTANGCE TEST = PROOF PRESSURE TESTED AT 136-139 PSIG FOR & MINUTZA.
ALLOWABLE INTERNAL AND EXTERNAL GHE LEAKAGE RATE OF 3.2 X L0 EXP -5 SI°
MAXIMUM AT 50 PSIG. ALLOWABLE PRESSURE DROP OF 2.1 PSI MAXIMUM AT 530
PPH FLOW. VISUAL INSPECTION OF TUBES,
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QUALIFICATION TEST = QUALIFIED FOR ITRES3 AND LIFE BY ANALYEIE AND ALSS
BY SIMILARITY TO TME GSE HEAT EXCHANGER. QUALIFIELD FOR VIBRATICH AND

. 3HOCK BY SIMILARITY TO GSE HEAT EXCHANGER. SURTECTED TO RANDOM VYIORATIC:
./ SPECTRUM ENVELOPE OF 20 TO S0 HZ INCREASING AT & DR/OCTAVE TO 4.0768
SEa2,/HZ, CONSTANT AT D.075 Gee2/HZ FROM 80 TO 700 HZ, DECREASING AT &
DB/OCTAVE TROK 70Q TC 2000 HI FOR 43 MINUTES PER AXIS IM THREE ORTHOGCHA
AXES. DESIGN SAQCEK - THREE TERMINAL SAWTOOTH PULSEIS OF 20 © PEAK
AMPLITUDE AND 11 M5 DURATION APPLIED IN BOTH DIRECTIONS ALONG EACH CF
THREE CQRTHCGOHAL AXES.

IN=VEHICLE TESTING = SYSTEM DECAY TEST IS PERFCRMED AT 85 -~ 35 PSIZ, £
CEAMIN MAY LEAVMAGE. PUMF GUT PFRESEURE AND ACCUMULATOR QUANTITY ARE
CONTINUQUSLY MONITORED WHEN THE YEHICLE IS FOWERED UP AHND SERYE AS AN
INDICATICN OF EXTERNAL LEAKAGE.

OMRSD - PUMP ACCUMULATOR QUANTITY AND OUTLET PRESSURE ARE CONTINUQUSLY
MONITORED WHILE THE VEHICLE IS5 POWERED UP DURING EACH TURNAROUND, AND
SERYE A5 AN INDIGATION OF EXTERNAL LIAFAGE. - WATER 15 SAMPLED PER SPEC
EE-5-0073 DURING SERVIZING. &

(€] INSPECTION

RECEIVING INSPECTION -
AW MATERIAL AMND PURCHASED -SOMPONENTS REQUIREMENTE AHE VERIFIED BY
INSPECTION. PARTS PROTECTION IS VERIFIED BY INSPECTION

CONTAMINATION CONTROL

SYSTEMS FLUID AHALYSES FOR CONTANINATION ARE VERITIED 2Y INIPECTICH.
CONTAMINATION CONTROL PLAN I3 VERIFIED BY INSPECTICH. CONTAMINATION
CONTRGL FROCESSES AND CLEMN AREMRE ARE VERIFIEDR BY INSPECTION,

ASSEMBLY/ INSTALLATION

MAMUFASTURING, INSTALLIATION AND ASSEMBLY OPERATIONS ARE VERIFIED B3Y
INSPECTION. SHEET METAL PARTS ARE INSFECTED AND VERIFIED 3Y INSFECTICN.
SURFACY FINISHES VERIFIED BY INSPECTION. DIMENSIONS VERIFIED BY
INSPECTIQN

CRITICAL PROCESSES
WELDIHMG IS VERIFIED BY INSFECTION. ALL WELDS ARE STRESS RELIEVED AFTIR
WELDING, VERIFIED BY INSPECTION. DBRAZING IS VERIFIED DY INSPECTICH.

NOHDESTRUSTIVE EVALDATION

HEADER WELDS TG THE TUBES ARE PENETRANT AND X=RAY INSPECTED. OTHER
WELDS (MOUNTING PADE AND HEADER WELDS TO THE CORES) ARE PENETRANT AND
10X MAGNIFICATION VISUALLY INSPECTED. BERAZES ARE VERIFIED BY =R0OF : 2
LFAX TESTS.

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TE3TING AND FLOWRATIZS AnRZ
WITHIN SFECIF1ED LIMITE.

HANDLING/PACYACTNG
HANDLING AND PACHKAGING REQUIREMENTS VERIFIED BY INSFECTION.
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(D) FALILURE AISTORY
MO FAILURE MISTORY APPLICABLE TGO EXTERNAL LEAFAGE, WCL FAILURE MOCE,
THE WATER CHILLFR HAS SUQUESSFULLY PERFORMED WITHOUT FAILURE THRCUSH =wr
DURATIQN OF THE SHUTTLE PROGRAM.

{(E) OPERATIANAL TSE
TRS.
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